Youth living with HIV face difficult and challenging situations that decrease their adherence to antiretroviral medications. In this study, we developed a pilot program to enhance HIV treatment adherence and risk reduction among youth living with HIV based on collaboration with a community hospital involving a multi-disciplinary healthcare team. Participants were 25 youth living with HIV/AIDS, 18 caregivers, and 12 healthcare providers. The action research process comprised a preliminary stage and four phases of assessment, planning, implementation, and evaluation. This program used "edutainment", participatory learning, and multi-disciplinary collaboration to improve HIV treatment adherence and HIV risk behavior knowledge, motivation, and behavior.
| INTRODUCTION
In Thailand, HIV infection is most common in the 25-34 year (46.5%) age group, indicating that most HIV acquisition occurs in youth (Ministry of Pulic Health [MOPH] , 2014). Additionally, the highest incidence of sexually-transmitted diseases in Thailand occurs in the 15-24 year age group, arising as a result of risky behaviors, such as having multiple sex partners and low condom use (UNAIDS, 2012) . This evidence indicates growing risk of HIV transmission among this population.
Previous studies among Thai youth living with HIV (YLWH) aged 16-25 years found that one-third of them had adherence less than 95%, and half of them reported using condoms consistently in the previous 30 days (Rongkavilit et al., 2007) . In this paper, the term "YLWH" refers to those aged between 15 and 24 years who find it difficult to adhere to treatment because of perceived HIV/AIDS-related stigma, and who are not wanting to be seen as being different from their peers (Fongkaew, Viseskul, Suksatit, et al., 2014) . Another study indicated that self-efficacy scores decline as YLWH exceed 16 years of age, indicating a lack of knowledge of how to control and manage sexual situations (Viseskul, Fongkaew, Settheekul, & Grimes, 2015) . To live long and healthier lives, however, YLWH require long-term therapy with antiretroviral (ARV) medications and must engage in health-promoting behaviors. Furthermore, improving these skills might operate as a protective factor against early sexual activity for adolescents (Halpern, Joyner, Udry, & Suchindran, 2000) . Previous data indicate that YLWH need family, social, and healthcare support (Udomkhamsuk, Fongkaew, Grimes, et al., 2014) . Therefore, we trialed a multi-disciplinary educational program with the aim of enhancing HIV treatment adherence and risk reduction among YLWH.
| Literature review
Researchers have shown that YLWH are prone to HIV treatment non-adherence and HIV risk behaviors, including irregular ARV intake, use of narcotic drugs, sharing syringes and needles, and unsafe sexual behavior (Rasamimari, Dancy, & Smith, 2008; Tanney, Naar-King, Murphy, Parsons, & Janistte, 2010; Tassiopoulos, Moscicki, Mellins, et al., 2013) . Although taking ARV can reduce HIV replication, poor ARV adherence can cause drug resistance and increase viral load, resulting in treatment failure (Phongsamart, Wittawatmngkol, Vanprapar, & Chokephibulkit, 2011) . ARV effectiveness is markedly limited by drug resistance. This drug resistance can lead to the development of AIDS and early death. MacDonell et al.'s study showed that United States YLWH aged 16-24 years with less than 95% adherence to ARV had higher viral loads, and that alcohol and heroin use increased the likelihood of engaging in risky sexual behaviors (MacDonell, Naar-King, Murphy, Parsons, & Huszti, 2011) . The use of these substances in combination with risky behaviors, including non-adherence to ARV regimen, leads to ARV resistance (Agwu, Lindsey, Ferguson, et al., 2008; Lee & Oberdofer, 2009 ).
Several interventions have been shown to improve only ARV adherence without HIV risk behavior reduction, such as ARV education (Shegog, Markham, Leonard, & Bui, 2012) , creating motivation for ARV taking (Khaihin, 2011) , teaching techniques to take medication appropriately (Dowshen, Kuhn, Johnson, Holoyda, & Garofalo, 2012) , and using multiple methods to improve self-discipline in taking ARV (Parsons, Golub, Rosof, & Holder, 2007) . Most interventions were implemented uniformly to all study participants, rather than adjusted based on individual adherence rates. Thus, these research designs did not provide opportunity for participant collaboration to raise awareness of their behaviors (Naar-king et al., 2009) . The informationmotivation-behavior (IMB) model was developed by Fisher and Fisher (1992) . IMB conceptualizes information, motivation, and behavioral skills as a set of causal relationships between the concepts regarding the function of HIV prevention information, HIV prevention motivation, and prevention behavioral skills for applying HIV treatment-adherence enhancement and HIV risk-reduction programs. The IMB model is a guide to well-informed, well-motivated behavior that is expressed mainly through the development of behavioral skills to influence and maintain HIV treatment adherence and HIV risk-reduction behaviors among YLWH. This model is a well-established conceptualization for enhancing HIV treatment and reducing risk behavior among people living with HIV worldwide, especially in Thailand (Rongkavilit, Naar-king, Koken, et al., 2014; Rongkavilit, Naar-king, Wang, et al., 2013) . However, interventions should integrate local knowledge and participant experience by identifying barriers, determining and analyzing needs, and collaborating on plans and actions based on a theoretical framework (Udomkhamsuk et al., 2014) .
| Study aim
The purpose of this study was to describe the development of a pilot program for enhancing HIV treatment and risk reduction, and to evaluate the feasibility of program implementation.
| METHODS
This study used a technical collaborative action research approach, promoting personal participation in the process to develop a collaborative program, investigating the program effectiveness and practical feasibility based on a prespecified theoretical framework (Holter & Schwartz-Barcott, 1993) . As a result, the Collaborative Multidisciplinary HIV Program for Youth (CMPY) was developed based on the IMB model as the conceptual framework for the content infrastructure.
| Setting and participants
The study took place at a community hospital in Chiang Mai, Thailand.
This hospital was under the supervision of the Chiang Mai Public Health Office, and had a mission to provide HIV/AIDS care and support; it also had an active YLWH network. Study participants included those involved in designing the program, as well as those who participated in the intervention. This included 25 YLWH, 18 caregivers, and 12 healthcare providers. A core working group (CWG), a subgroup of healthcare providers, was developed to assist the researchers throughout the project by providing advice and feedback; however, the program development was conducted solely by the researchers based on information from the situational analysis and needs assessment. The CWG comprised eight healthcare providers from the community hospital who worked with YLWH, including a doctor, the head of the community and family healthcare department, two nurse counselors, a mental health nurse, a pharmacist, a medical laboratory technician, and a healthcare volunteer. The CWG implementation team, a subgroup of the CWG, assisted with pilot testing the CMPY and with collecting evaluation data.
| Procedures
The CMPY was developed, pilot tested, and evaluated from June 2011 to May 2013. The full study process encompasses the preliminary stage, and four phases of assessment, planning, implementation, and evaluation, which is described in detail in Figure 1 . Both quantitative and qualitative methods were used for program development and evaluation. A situational analysis and needs assessment was done to identify key elements to be included in an HIV education program for YLWH, and relied on information gathered from in-depth interviews with nine YLWH and five healthcare providers and two focus groups with caregivers (18 caregivers total). Participant observations were also used to gather additional information about the local context in which the program will take place, and to further customize it for implementation. We used these key elements to design a multidisciplinary education program to increase ARV medication adherence and level of knowledge in YLWH. For more information on the datacollection procedures, situational analysis, and needs assessment, please refer to previous reported study (Udomkhamsuk et al., 2014) . This paper reports the development and feasibility of the CMPY. The CWG helped to identify key elements for program development. The researcher then consulted again with the CWG on the appropriateness of the program before implementation.
The CWG implementation team conducted 14 training sessions with nine YLWH in a 2 day camp using participatory activities.
Brainstorming and experience sharing were components of participatory learning to generate ideas to aid participants in problemsolving. The researcher took on the combined roles of consultant, observer, and facilitator to support and encourage the CWG implementation team throughout the process. For evaluation purposes, questionnaires and a pill count record form were given to nine YLWH program participants at baseline prior to the start of program activities and 12 weeks following participation. The purpose of the questionnaires and the form were to assess change in ARV adherence, sexual self-efficacy, and attitudes toward condom use.
Evaluation methods included self-report questionnaire, developed by Fongkaew et al and Viseskul et al., (Viseskul et al., 2015) a participant focus group following the final session of the program, and in-depth interviews with program participants 12 weeks' post-intervention. Structured guides were used to facilitate the focus group and interviews. The focus group lasted for 90 min, while the interviews lasted approximately 60 min. The focus group and interviews were audio-recorded, and these were transcribed and the transcripts were examined to assess program appropriateness for the population (Table 1) .
Following collection of the evaluation data, the researchers met with the CWG and healthcare providers to discuss their experience and their suggestions for improving the program and for integrating them into hospital services. The CWG also provided additional evaluation of program feasibility and appropriateness. 
| Ethical considerations

| Data analysis
Qualitative data were analyzed by thematic analysis (Miles & Huberman, 1994) . The first author grouped data into categories based on information that emerged from the transcripts. Emerging themes Quantitative data were analyzed using SPSS version 17 to measure the degree of change between baseline and follow up.
| Rigor and trustworthiness
Methods developed by Lincoln and Guba (1985) were used to ensure trustworthiness and rigor. Data collection included participant observation and in-depth interviews. Member checking was employed to establish credibility by validation of the preliminary findings. Member checking with some participants was also done to collect additional feedback. Confirmability was determined through a clear audit trail, which demonstrated that all findings were derived from the data. This included education on HIV treatment and HIV risk behaviors, motivating YLWH to strive for medication adherence and safe sex, as well as teaching practical skills on ARV management, negotiating and refusing sex, and condom use ( Table 2 ).
The CMPY consisted of a 2 day training camp for YLWH that touched on all aspects of the critical elements identified. The CMPY adopted an "edutainment" approach, including animation, video clips, games, and role playing. All activities of the program are illustrated in Table 3 .
| CMPY feasibility
Qualitative findings from piloting CMPY feasibility can be grouped into two themes, improving HIV treatment adherence and reduction of HIV risk behaviors. (Fongkaew, Settheekul, Fongkaew, & Surapagdee, 2011) assessed attitudes toward condom use. Four items measured barriers to condom use, while 2 measured condom-use hedonistic beliefs. All 6 items had possible responses ranging from 1 = "strongly disagree" to 4 = "strongly agree"
"Using a condom means I don't trust my partner"
Cronbach's α coefficient = 0.87
Baseline; 12 weeks' post-program Sexual self-efficacy scale • Self-efficacy in refusing sex, bringing up condoms in conversation, convincing one's partner to be safe, refusing unsafe sexual intercourse
• Questionnaire was based on Srisuriyawet's 20-item Sexual Self-efficacy Scale (Srisuriyawet, 2006) . For each item, respondents were asked to rate their level of confidence for engaging in each behavior, ranging from 0 to 10 "How confident are you that you are able to refuse sex in this situation?" • Importance of ARV
• Watching an animation about the importance and classification of ARV
• Animation film about the importance of ARV
• Knowledge sheet 1: "Let's learn about ARV"
• Worksheet 1: "Let's learn about ARV".
Activity 2: Let's get to know our medicine
• Knowledge of ARV drug regimens, types of ARV, dosages of ARV, actions of ARV, sideeffects of ARV, drug interactions, relationship between CD4 and viral load
• Group activity using medication cards so as to understand details of the drugs
• Cards contain drug names and actions, how to take ARV, and adverse effects.
• Knowledge sheet 2: "Let's get to know our medicine"
• Worksheet 2: "Let's get to know my medicine"
Activity 3: Without me, you will have regrets.
• Knowledge of consequences of HIV treatment non-adherence regarding drug resistance, and opportunistic infections
• Case exhibition and brainstorming for further understanding the consequences of nonadherence
• Worksheet 3: "Without me, you will have regrets"
• Knowledge sheet 3: "Without me, you have will regrets"
Module 2: HIV treatment adherence motivation Activity 4: Let's get to know how to take the medicine correctly
• Attitudes toward impacts of HIV treatment non-adherence
• Watching video with model who has good adherence, and the impact of opportunistic infections, drug resistance
• Video: "Let's learn how to take the medication correctly"
• Worksheet 4: "Let's learn how to take the medicine correctly"
• Knowledge sheet 4: "Let's learn how to take the medicine correctly"
Activity 5: How to keep self-discipline in taking ARV
• Raising awareness of HIV treatment adherence leading to practicing HIV treatment adherence
• Talk show interviewing good adherence models
• Knowledge sheet 5: "How to keep selfdiscipline in taking ARV"
• Worksheet 5: "How to keep self-discipline in taking ARV"
• Video of model persons (persons with selfdiscipline in taking ARV above 95%)
Activity 6: Reaching for the stars
• Developing commitment to HIV treatment adherence
• "Chopsticks" to encourage the YLWHA to take medicine regularly
• Knowledge sheet 6: "Reaching for the stars"
• Worksheet 6: "Reaching for the stars"
• ARV diary
Module 3: HIV treatment adherence-behavioral skills Activity 7: My diary
• Reviewing social support for HIV treatment adherence
• Establishing medication management in daily life activities.
• Skills in reducing ARV side-effects
• Learning and practicing setting times for taking the ARV relating to each person's daily life, managing ARV side-effects, and pill box timer demonstration
• ARV schedule arranged corresponds with daily life
• Worksheet 7: "My diary"
• Knowledge sheet 7: "My diary"
• Pill box timer Activity 8: Gaining skills with ARV
• Problem-solving skills
• Case study for application of ARV management skills
• Worksheet 8: "Skill training with ARV"
• Knowledge sheet 8: "Skill training with ARV"
Module 4: HIV risk-behavior information Activity 9: Am I at risk?
• Knowledge about consequences of HIV risktaking behaviors regarding drug resistance, STI, and opportunistic infections
• Playing the game "Am I at risk?" for understanding HIV risk behaviors. Consequences and prevention of behavior that can result in HIV
• Poster and PowerPoint about risky behaviors regarding HIV infection, consequences of risky behaviors regarding HIV infection, and how to prevent and reduce risky behaviors regarding HIV infection
• Worksheet and knowledge sheet 9: "Let's see if I am at risk"
Activity 10: Once is enough
• Attitudes impact on HIV risk behaviors
• Case exhibition and brainstorming for further understanding the consequences of HIV risk behaviors
• Worksheet 10: "Once is more than enough"
• Knowledge sheet 10: "Once is more than enough" This study echoes earlier studies that have also successfully applied the IMB model for medication adherence for Thai YLWH, demonstrating this model to be an appropriate method for this population (Rongkavilit et al., 2010) . The IMB model also has received empirical support across populations at risk for, and infected with, HIV (Fisher et al., 2006; Wagner, Kanouse, Goloneli, et al., 2006 have not proved to be successful (Wagner et al., 2006) . While the CMPY reported in our study was similar to the CCTG578 intervention program, the main points of difference were how it addressed the specific needs of the participants. Additionally, this program utilized a combination of knowledge management, as well as skills development to improve adherence rates and to improve attitudes toward condom use. This is consistent with a previous study that showed that skills-based programs were more effective in changing behavior than knowledge-based programs (Kirby, Laris, & Rolleri, 2007) .
Both safer sex self-efficacy scores and refusing sex efficacy scores remained unchanged between baseline and 12 weeks' post-intervention. YLWH reported high rates of safer sex self-efficacy from the • Raising awareness of safer sex behaviors in respect of practicing safer HIV sex behaviors
• Worksheet 11: "Chom Duen"
• Knowledge sheet 11: "Chom Duen"
Module 6: Safer sex skills Objective: Learning and practicing negotiation and communication skills of refusing to have sex Activity 12: "I can do this. It's not so hard"
• Negotiation and communication skills of refusing to have sex
• Case study of the application of selfprotection skills, role-play demonstrating the generation of negotiation and communication skills of refusing having sex
• Worksheet 12: "I can do this. It's not so hard"
• Knowledge sheet 12: "I can do this. It's not so hard Activity 13: Problems can be solved.
• Playing the game "Problems can be solved" using the fixed rope knot
• Worksheet 13: "Solvable problems"
• Knowledge Sheet 13: "Solvable problems" Activity 14: "Wear it right. Then it's safe."
• Learning and practicing condom use This program used a variety of activities designed to create participatory activity learning in the edutainment style, such as involving ARV animations, games, role models, video clips, and role play. This proved to be an effective strategy for educating the YLWH, and supports other findings that integrated behavior-change techniques with technology-based interactive multi-media programs are of more interest and increase sustainability (Wechsberg, Golin, El-Bassel, Hopkins, & Zule, 2012) . The findings also corroborate that youth prefer to receive sex education via active teaching methods, with an opportunity to practice skills (Stephenson, Strange, Allen, et al., 2008) .
Given the strong impact that religion plays in Thai society, this model might benefit from the integration of spiritual support to further encourage ARV adherence (Caixeta, Nascimento, Pedro, & Rocha, 2012) . While this study was not designed to assess the mental health of participants, depression and other negative feelings related to HIV status, and poor family communication, are barriers to treatment adherence in Thailand (Li et al., 2010) . The inclusion of mental health and family communication would be in important step in providing a holistic program that could improve ARV adherence.
| Implications
This study highlights that nurses can play a critical role in HIV interventions for youths. Nurses can facilitate collaboration between multi-disciplinary healthcare teams to tailor programs appropriate for this population. More research is needed on why condoms remain unacceptable, and reasons YLWH give for not refusing risky sexual encounters, as well as how YLWH can minimize these encounters.
Both the quantitative data and the qualitative data provide preliminary evidence of a improvement in both these areas.
| Limitations
This study is a pilot local study with YLWH living in Chiang Mai, Thailand; a further follow-up study is needed. Given the small, nonrepresentative sample, study findings are not yet definitive, but suggest a promising program that should be further tested on a larger scale. The outcome measures for quantitative results were based on self-reports, which could be susceptible to information bias.
| Conclusions
This pilot study provides supporting evidence that the IMB model is an appropriate model that can be used to change behaviors among Thai YLWH. The study also successfully demonstrates that this conceptual framework is appropriate for use with caregivers and healthcare pro- Comparison of mean scores of ARV adherence, attitudes toward condom use, safe sex self-efficacy, and refusal of sex self-efficacy before and 12 weeks after implementation (n = 9) 
